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A FLORISTIC STUDY OF COOK COUNTY,
NORTHEASTERN MINNESOTA

Frep K. BurTERS AND ERNST C. ABBE

(Continued)

7 PrresuMED HisTory oF THE FLORA oF Cook COUNTY.

The contemporary flora of Cook County presents the picture
of a sea of conifers diluted throughout much of its extent by the
lesser hardwoods, such as birch and popple; there are a few
islands of hard maple groves; it is dotted with many lakes with
their characteristic margin and shallow water species, and also
by many bogs; lacing through the forest are streams and rivers
with their characteristically narrow zone of aquaties, ete.; and
sporadically there occur the much restricted cliff, rock point and
other transitory habitats which harbor most of the rarer plants
of the county.

It is the rarer plants which immediately hold the attention.
But they show no common features as to edaphic factors other
than that the soil is new. Some are calcicoles, others quite 1n-
different. Even the calcicoles cannot be singled out for especial
attention because many of the rarities are at the extreme hmits
of their ranges, and may well be occupying habitats which are
atypical. Nor do these plants show common characteristics 1n
relation to temperature and other microclimatic features. Some
are found only along the cold zone immediately adjacent to Lake
Superior, others only in the sunbaked openings in the conifer
woods atop the cliffs.

These rarer plants cannot be disposed of as ‘“‘pre-glacial relics”
—the county was completely submerged under the ice of the
Rainy Lobe. Preglacial and postglacial lakes have occupied
other extensive areas since Cary time, so that some of the rarities
occupy areas only very recently available.

A consideration of the geographical affinities of the plants of
these transitory habitats again provides no simple and obvious
solution to their current presence in Cook County. Some are at
the northern, others at the western, or eastern, or southern limits
of their contemporary ranges. In fact there might well be raised
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the question of the value of elaborate analyses of the contem-
porary ranges, especially when the tacit assumption is made that
they are static. Ideally the contemporary ranges should be
related to the pollen analytical data, were these sufficiently
complete (¢f. Deevey, 1949). By analogy with the position of
paleobotany in plant phylogeny, it is obvious that it is the strati-
graphic analysis of plant remains (including pollen) which will
help to clarify the meaning of contemporary distributional
patterns; direct comparisons of contemporary distribution pat-
terns are hikely to be just as misleading as the old comparative
morphology of living plants often was in arriving at sweeping
phylogenetic conelusions.  Similarly experimental taxonomy will
ultimately help interpret contemporary distributions. Unfortu-
nately the phytogeographer is not yet in a position to utilize
these much-desired sources of information. Therefore it is
necessary to fall back upon secondary sources of information in
attempting to reconstruct the floristic history of the county.

It 18 not sufficient that the contemporary rarities alone be
considered. Their present-day occurrence is so intimately re-
lated to the obvious competition provided by the coniferous
forest that 1t and the other components of the flora of the county
also require to be taken into account.

Whatever the specific viewpoint, the glacial history of Cook
County forces the conclusion that every floristic element, every
species (including the ancestral stock of the endemies) must
have immigrated into the county since late glacial time, and have
migrated considerably within the county once it had arrived.
The one feature which all of the plants of the county share is the
speed with which they are able to migrate. The following points
may be taken as axiomatic in considering the “migration-
potential”” of the ancestors of the plants composing the contem-
porary flora of Cook County.

1. They were able to migrate according to any of a variety of means
of dissemination, most or all of which are still operative.

2. They came from ice-free regions sufficiently close at hand so that
the means of dissemination peculiar to each species could operate: the
intervals in space which could thus be bridged vary markedly from species
to species.

3. They probably had at least as great ecological amplitude as do their
contemporary descendents in the area.
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Furthermore it may be assumed that:—

4. Species whose occurrence in the county is disjunct are unlikely to
be moving into it, but rather this is a manifestation of the disruption of a
formerly more nearly continuous range.

5. The highly localized endemic in a geographically recent region 1S
the product of recent speciation which can be rationalized on familiar
eyto-genetical grounds coupled with progressive geographical 1solation of

the parental stock.
6. Some species will migrate independently in the absence of biotic

competition given appropriate climatic and edaphic conditions; others
will migrate only as part of a favorable community.

7. The interplay of climatic fluctuations and of geographic change, 1if
sufficiently great, is certain to be reflected in the changing distributional
patterns of individual species, and in mass movement of plant societies.

The following appears to be the simplest reconstruction of the
succession of floristic events in Cook County, taking into account
the probable interaction of the climatic, geographic and biotic
factors cited in the preceding sections of this paper.

Phase 1. The retreat of the Cary ice; the Two Creeks Interval.
The retreat of the Cary ice exposed an area of the Arrowhead
which in part remained free of ice during the subsequent Manka-
to advance. The decay of the Rainy Lobe left great ice blocks
stranded in the highly diverse glacial landscape. There were
the extensive, unconsolidated ground moraines ranging from acid
in the Saganaga granites area to quite calcareous 1n the Rove
Slate area: scratched rock surfaces, stoss faces of cliffs. In ad-
dition to the melt water ponded about the ice blocks, there were
glacial streams and rivers which coursed across the county,
swelling and shrinking, changing, as new outlets formed in the
nearby ice margin. On a smaller scale, pond and lake shores,
and braided streams have continued to provide new surfaces
continuously to the present.

The climate was “periglacial.””  Whether it was as much less
severe as the low latitude suggests is open to question because of
the probable southward displacement of the glacial highs.
Furthermore the nearness of the great mass of ice, and the pres-
ence of numerous large ice blocks must have produced a locally
cool climate.

In this cool zone adjacent to the main body of the ice the raw
soil provided conditions ideal for the thrifty growth of many
arctic and subarctic species. The circumstances were also favor-
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able for the dissemination of the seeds of this group of plants.
The smooth, essentially unbroken surfaces of the minor tongues
of 1ce, the often glazed winter snow, the absence of trees to act
as seed traps, combined with the winds at the margin of the ice
provided a set of circumstances not unlike that farther north
today. Porsild (1920) has pointed out the importance of the
generally small size of the seeds of arctic plants as an adaptation
for their dissemination; as he says, “l'utilité de graines et de
fruits légers est incontestable dans un pays ol le vent constitue
I'agent de dissémination de beaucoup le plus important.” The
prevailing westerly winds gave the great group of plants moving
in from the west and northwest a migration advantage over the
amphiatlantic group. There may be visualized a gradual east-
ward drift of arctic and subarctic species, with but a slight
progress westward of the amphiatlantic group. There was no
doubt an actively interbreeding population of the commoner
arctic and subarctic species in this periglacial zone: this is still
reflected in the notorious polymorphism of so many contem-
porary arctic and subarctic species. In general this was aggra-
vated by the innumerable fluctuations of the zone as the various
lobes of the ice ebbed and flowed, and temporarily separated
breeding groups were again brought into contact.

The width of the tundra “zone” is decidedly problematical:
it may well have been discontinuous. Undoubtedly its width
varied with the terrain, and was wider when the ice was in re-
treat. 1t was surely invaded early and actively by the hardier
phase of the coniferous forest, probably most rapidly in the areas
of ground moraine which the pioneer arctic species had already
stabilized. The unstabilized ground moraine, the periodically
inundated flood plains, the bare rock surfaces, the cliffs and
their talus slopes would have been invaded more slowly by the
forest. However, even these habitats were to a large degree
invaded by the coniferous forest as the main mass of the ice
receded so that drainage patterns in the county came into balance
with precipitation, and as the decay of successive generations of
the pioneer species provided humus between the coarser elements
of the ground moraine, and as the talus engulfed the smaller
chffs. Wilson (1932, 1936) describes one type of forest pre-
sumably of this sort at the Two Creeks site. No doubt a similar



However the arctic-subarctic element must have persisted In
quantity in the bogs and on the numerous active talus slopes and
in the cool pools and lakes and ravines.

Phase 2. The Mankato advance of the Superior Lobe and
St. Louis sublobe (Figure 3 B & C). The Arrowhead region
was cut off from the rest of the state by the Superior Lobe ad-
vancing westward in the Superior basin and the St. Louis sublobe
coming down across the northwest corner of the state. Thus
the Arrowhead enclave came temporarily into being. Into it
was again introduced the periglacial group of pioneers, perhaps
with new species added from the northwest as well as others
from the east. However the Arrowhead enclave was sufficiently
large so that the hardier phase of the coniferous forest was prob-
ably quite capable of surviving. The proglacial lakes of this
phase were apparently numerous and the extensive lake shore
and lake bottom habitats must have supported a large population
of arctic-subarctic aquatics. Thus the arctic-subarctic element
of the Rainy Lobe tundra was replenished from the periglacial
tundra of the Superior Lobe and farther west from that of the
St. Louis sublobe. The continued opportunity for introgressive
hybridization in this floristic element seems impressive.

Phase 3. The Glacial Great Lakes (Figure 3 D). With the
retreat of the Superior Lobe and of the St. Louis sublobe of the
Mankato ice the huge mass of Lake Agassiz and the succession
of lakes in the Superior basin came into temporary existence.
The climate continued to ameliorate. During this phase the
development of a succession of beaches and their occupation by
appropriate species occurred on a magnificent scale. This may
well have been the period of active immigration from the east of
the so-called Coastal Plain element of the Great Lakes flora (¢f.
inter alia, Wilson, 1935). In the country which had remained
free of ice and glacial lakes the gradual encroachment of forest on
the pioneer fringe and bogs continued as the processes of weather-
ing and erosion led to stabilization of talus slopes and drainage of
bogs and lakes. On the other hand the cutting of canyons and
of stream banks continued to provide new habitats for some of
the pioneers, while the progressive dropping of the levels of the
glacial lakes exposed new cliffs and points which were populated
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from nearby similar habitats by other members of the pioneer
element.

Phase 4. The post-glacial thermal maximum. Continued
climatic amelioration permitted the northeastward extension of
the hardwoods and even of some prairie elements. This was
probably a period of extreme reduction in the extent of the eco-
logical niches suitable for the arctic-subarctic element.

Phase 5. The slight refrigeration following the thermal maxi-
mum. Following the thermal maximum a slight refrigeration
has led to the restriction of the hardwoods to small groves due to
the re-encroachment of the coniferous forest. Probably the
arctic-subarctic element has expanded during this phase, perhaps
only on a minor scale as wave action and weathering have con-
tinued to create fresh surfaces on the cliffs and points.

The history of the contemporary plant cover of Cook County
may be summarized as follows:

The oldest elements are those constituting the Ledum-Chamaedaphne
bogs and the arctic-subarctic species precariously retaining their foot-
holds on the cliffs and rock points. Presumably these species together
occupied the periglacial pioneer zone as it migrated into the area next to
the edge of the Rainy Lobe. This element was later fortified with new
species and many new individuals of species already present by the
reimtroduction of a similar periglacial group along the front of the Superior
Lobe (and farther west, of the Des Moines Lobe). The arctic-subarectic
aquatics could also have enjoyed their hey-day in the proglacial lakes at
this time.

The Cook County and Great Lakes endemies interestingly enough fall
in this oldest floristic element—they are obviously closely related to, or
possibly derived from, species of the arctic-subarctic group. The longest
time and greatest isolation of breeding populations has contributed to this.

The history of this oldest group of species has been one of almost con-
tinuously progressive restriction of suitable ecological niches. The ones
that are found there today are “relics” indeed, but relics of a floristic
element which reached maximum areal development at middle latitudes
during the height of glacial activity.

The coniferous forests pushed into the Arrowhead enclave hard on the
heels of the plants of the arctic-subarctic fringe and actively took over
all suitable habitats.

Only temporarily at the time of the thermal maximum were conditions
suitable for an invasion by the hardwoods and some of the prairie species.
These enjoyed but a brief period of expansion and have been pinched off
into very limited areas by the southward surge of the coniferous forest
during the current period of mild refrigeration.
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R  (OMPARISON WITH OTHER PRESUMED REFUGIA IN
BoREAL EASTERN AMERICA

The picture reconstructed above of necessity shows every
floristic element of Cook County immigrating into 1t 1n late-
glacial or in post-glacial time. No alternative 1s possible be-
cause of the glacial history of the county. No recourse 1s taken
in a replenishment of the flora of the North Shore of Lake
Superior from a convenient pool of “cordilleran” or “‘arctic”
rarities in the Driftless Area. Any mysterious means of estab-
lishing this pool in the first place, or visionary method of getting
species no longer represented there up to the North Shore of
Lake Superior, requires far more in the way of botanical legerde-
main than the procedure proposed above.

[t is recognized that Hultén (1937) repeatedly calls for lack of
elaciation “on the islands in Lake Superior’” or nunatak “‘dis-
tricts about the Great Lakes,” and that his Plate 43 shows one
of the “isolated refugia for biota’ in the Nipigon region of the
North Shore of Lake Superior. While Hultén follows a some-
what different path in arriving at a conviction that such “‘non-
glaciated’”’ areas exist about the Great Lakes, his fundamental
views on this score follow those expressed by Fernald (1925) 1n
his famous essay on ‘“Persistence of Plants in unglaciated Areas
of Boreal America’’ and in subsequent papers. These views are
well known and have been reviewed with sufficient frequency
(¢f. inter alia, Raup, 1941; Deevey, 1949) so that detailed re-
capitulation here is unnecessary. However, some of the areas
assumed to have been refugia, or “nunataks,”” or unglaciated areas
in the Great Lakes region may be briefly listed and alternative
views on their glaciation reviewed.

We may well begin with the North Shore of Lake Superior of
which Cook County forms a part. Cook County has been shown
to have been completely covered by the Rainy Lobe of the late

‘ary by Sharp (in prep.). A collecting trip by one writer as far
east as Jackfish, Ont., during the summer of 1951 verified the
existence there of many of the characteristic rarities of Cook
County on cliffs and rock points along this part of the shore of
Lake Superior. Many of the areas were submerged under
glacial Lake Duluth and therefore possess the same type of
raised beaches found in Cook County; the higher points (such
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as the top of the Sleeping Giant opposite Port Arthur and Fort
William) are not as high as the Misquah hills of Cook County,
but like the latter are heavily scored by glacial striae (Tanton,
1931; Leverett, 1929). There 1s no reason to plead a special
case geologically for this area—until it can be demonstrated
otherwise, 1t must be assumed to have shared with immediately
adjacent Cook County a common glacial history. It also
shares with Cook County botanical rarities, lithological, physio-
graphic and climatic features which make plausible a common
floristic history for the whole of the North Shore (at least from
Cook County to Jackfish, Ont.). This explanation must assume
complete glaciation during the late Wisconsin and the subsequent
immigration mto the region of all components of the vegetation
In late- and post-glacial time. Hultén’s (1937) deductions con-
cerning the region are wholly untenable.

Isle Royale 1s a long-famous “haven” for rarities. Perhaps
the abundance of these 1s due in a large part to the absence of
fire (Cooper, 1913). Cooper (1913), Leverett (1929), and
Brown (1937) recognize that it was completely submerged under
LLake Duluth. The first steps in its re-population must have
come even later than that of Cook County, including the
“cordilleran” element.

The Keweenaw Peninsula on the south shore of Lake Superior
1s another locality notorious for its rare plants (Fernald, 1935), but
1t was shown by Bergquist (1937) that it was recently glaciated,
and by Leverett (1929) to have protruded but little above the
waters of Lake Duluth.

Each of these areas on Lake Superior supports a flora which
includes rarities; but each area has also been independently
checked geologically whereupon it fails to satisfy the require-
ments for a nunatak or refugium. The plants are there now,
but occupy areas recently covered by ice or still more recently
submerged under the water of glacial lakes. It becomes neces-
sary, 1f a nunatak theory is to be maintained as a philosophical
necessity, either to relegate such refugia to still unexplored areas
or to retreat southward to the Driftless Area. Either procedure
demands that the rarities of today migrate across a terrain al-
ready heavily mantled by vegetation. It is far more reasonable
to recognize the limitations of these species which restrict them
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to migration under the more favorable conditions for dissemina-
tion found in a periglacial zone in late glacial time, or along the
strand and shore rocks and cliffs of the glacial lakes.

These observations might be extended still farther east.
Stebbins (1935) is sharply opposed to the Fernaldian concept of
“persistence’’ as applied to the cordilleran rarities of the Bruce
Peninsula on Lake Huron. He properly calls attention to
Fassett’s (1931) objection to Fernald’s (1925) hypothesis that
the “cordilleran” element of the Great Lakes flora survived in
the Driftless Area and migrated in post-glacial time to their
Great Lakes localities. Instead Stebbins, with especial emphasis
on the Bruce Peninsula, advocates and implements the view
which Fernald (1925, p. 292) discarded. In Fernald’s words
this is, “It is wholly conceivable that the isolation about the
Gulf of St. Lawrence and in the cordilleran region of many
plants is due to a gradual migration during the late stages of the
Pleistocene along the cold fronts of the continental ice-sheets,
the plants now restricted to cold and alpine or bleak habitats
about the Gulf of St. Lawrence and in the West having found,
upon the disappearance of the ice, congenial habitats in the
Northeast and in the Northwest and occasionally about the
headlands of Lakes Huron and Superior; the hot and dry summers
of the lower or flatter areas between these three isolated regions
soon proving wholly forbidding to these species, with the 1nevi-
table result that they have quite vanished from the broad
intermediate regions. Such an explanation would be at once
simple and reasonable and it is entirely possible that some
interchange of this sort actually took place.”

In the Gulf of St. Lawrence region the geological evidence
again fails to support the nunatak hypothesis. This was brought
out emphatically by Wynne-Edwards in his eritiques (1937,
1939) of Fernald’s views. In his detailed study of the Gaspé-
Bic area, Scoggan (1950) confirms in detail the presence there of
its characteristic rarities and cites Alcock’s testimony that 1t
was not in any part a nunatak area. The latter view 1s sup-
ported in a modified form by Flint, Demorest and Washburn
(1942). Similarly MacClintock and Twenhofel (1940) consider
that the Long Range of Newfoundland was glaciated, and Flint
(1940) states that “Newfoundland was strongly glaciated during
the latest (presumably Wisconsin) glacial age.” Other botani-
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cally significant areas are the Mingan Islands and Anticosti.
These unquestionably were heavily glaciated and subsequently
submerged under the waters of the Champlain Sea. Farther
east at the Straits of Belle Isle the sharp line at the upper limit
of this submergence 1s marked by the numerous perched boulders
above 1t. In 1929 Dr. Harrison F. Lewis and the writer made an
inland excursion (Lewis, 1931) to the top of Mt. Cartier (elev.
1264 ft.) near Bradore Bay to determine the upper limit of these
erratics and found them even on the very summit. Nor was
there botanical evidence even at this elevation of this having
formerly been a ‘“‘nunatak’”!

Farther north the writer (Abbe, 1936) in examining the flora
of the Kaumajet and Torngat regions found on the mountain
tops a flora composed of the hardiest of arctic species. The
“cordilleran™ species occur at lower elevations. The geological
evidence led Odell (1933) to the conclusion that the highest
points of these two areas were imundated by the Labradorian
ice. It was concluded that if, contrary to the geological
evidence, nunataks had existed here at the height of glaciation
they would have supported the growth of only the ubiquitous,
arctic forms such as now grow on these mountain tops. There-
fore the “‘cordilleran™ element could only have survived on the
precipitous 1ce-free forelands (by analogy with Greenland) or, if
the forelands were also 1ce-covered, there must have been immi-
gration of all floral elements during post-glacial time. The
source of these was assumed to be in the “driftless areas of the
St. Lawrence region.”” The geological evidence which has be-
come available since 1936 makes it extremely unlikely that such
refugia existed to the south. It becomes necessary to adopt for
this area the same conception that I have adopted for the Cook
County area, and which logically applies to the entire intervening
region peripheral to the last ice sheets. The relies, including
the “cordilleran” ones (which actually cannot be sharply differ-
entiated from the arctic-alpine group), are relics of a late-
Wisconsin dispersal; migration was most active when the maxi-
mum areas were temporarily available for dispersal and coloniza-
tion and before the encroachment of the boreal forest. Subse-
quent survival at the periphery of the glaciated area suggests,
for the rarities, the existence of suitable ecological niches through
the chimatic optimum.
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9 TaE BoraNicaL ExXPLORATION OF CooK COUNTY

It might well be expected that the first botanical records for
Minnesota would be from Cook County because of the presence
there of Grand Portage, the pre-Revolutionary ‘‘commercial
emporium’’ of the fur empire of the old North West. But
botanizing in the North West began after the trade routes had
shifted away from Grand Portage—and the botanical collector
tends to follow paths kept open by commerce or governmental
agencies. Thus information was piling up concerning the flora
of the regions to the west and south (¢f. Upham, 1884) and
immediately to the east (Agassiz, 1850), but not for our area
(at least, insofar as records in the Herbarium of the University
of Minnesota are concerned).

The first significant and usable collections from Cook County
that are represented in the Herbarium of the University of
Minnesota were made in the summer of 1879 by Thomas .
Roberts (1880), then a student at the University. Roberts was
later to become a famous doctor in the Twin Cities, an outstand-
ing authority upon birds, and ultimately the founder and the
first director of the Museum of Natural History at the University
of Minnesota. Roberts, with other members of a small party,
including Professor C. W. Hall (1880), the geologist, made an
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adventurous trip by boat from Grand Marais to Duluth during
the summer of 1879, spending the latter part of July and much
of August in Cook County. Only the previous yvear a govern-
ment trail had been opened from Duluth to Grand Marais, but
this, according to Hall (1880), was ‘“chiefly for the dog trains
that carry the Canadian mails . . . when navigation . . . is
closed by the ice.” The country was an essentially untouched
wilderness, so that the party of necessity confined its activities
primarily to the shore, but with trips inland to Devil’s Track
Lake and to Carlton Peak. The party spent several days at
Grand Marais (then a “settlement’” of but one house!) and while
there collected several specialties of “The Point”’—notably
Polygonum viviparum, Primula intercedens, Euphrasia hudsoniana,
and Pinguicula vulgaris. TFarther west along the shore at Black
Point, Roberts collected the very rare Calypso bulbosa and at the
Cascade River, Cystopteris fragilis var. laurentiana (a variety not
since collected in Cook County).

A considerable number of specimens was collected along the
North Shore during the summer of 1878 by B. Juni (1879); how-
ever, the label data are so scanty that the plants seldom can be
assigned to a specific locality, nor is the information given in his
published list of great help in this regard.

The next major collections from Cook County were made in
June and July, 1891, by L. S. Cheney and F. F. Wood (cf.
Cheney, 1893) who made a canoe trip along the Border Lakes
following Mackenzie’s toilsome route westward from Grand
Portage. Their collections are numbered separately, but it is
evident from a comparison of their itineraries as based on their
label data and from Cheney’s report (1893) that they were
working together. Most of the “good’ records are credited to
Cheney 1n the annotated list which follows this, perhaps because
of some accident of distribution of the duplicate sets found in the
Herbartum of the University of Minnesota. Before starting
their trip inland by way of the ancient canoe route along the
Border Lakes, Cheney and Wood collected at Grand Marais and
there made important additions to Roberts’ records, namely,
Selaginella Selaginoides (subsequently collected but seldom in
Cook County), Luzula parviflora, Tofieldia pusilla (otherwise
known in Minnesota from Two Harbors down the Lake Superior
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shore), Listera auriculata (otherwise known in Minnesota only
from Grand Portage and Duluth), Ranunculus lapponicus (as
reported in Cheney’s list, but not represented in the Herbarium
of the University—certainly one of the rarest of Minnesota
plants), Halenia deflexa, and Phacelia Frankliniv (not agam col-
lected in Cook County until 1937 at Mountain Lake). They
went on to Grand Portage and there found Vaccinium uliginosum
(collected only once again in the county in 1937) and Castilleja
septentrionalis (not yet re-discovered in Cook County). In spite
of their eye for rarities, Cheney and Wood oddly enough seem not
to have collected any of the equally significant and localized
species which oceur on the cliffs and the talus slopes along the
Border Lakes—perhaps because their schedule forced them into
a haste which did not allow them time for the necessary scram-
bling and painstaking search involved in working the chifs.

Conway MacMillan, founder of the Department of Botany at
the University of Minnesota, visited the Border Lakes in Cook
County in early September, 1895. On this trip his primary
botanical objective seemed to be lower forms as it seems to have
been on other trips to the county (¢f. Conklin, 1942) because a
search of the University of Minnesota Herbarium has brought to
licht no vascular plants collected by him at this time. He was
at Grand Marais and Carlton Peak again in 1900, but again
collected few vascular plants.

In August of 1901 MacMillan again went to Cook County,
accompanied by two of his students, Charles J. Brand (later to
become a well-known economic consultant and agricultural
administrator) and Harold L. Lyon (subsequently Director of
the Experiment Station of the Hawaian Sugar Planters’ Assocla-
tion). This was a walking trip along the Gunflint Trail to the
Border Lakes. The trip vielded first records of those elusive
aquatics Isoétes macrospora and I. muricata, not collected again
from the county for many decades. Mr. Brand has described
this trip in a long letter’ from which the following is taken.

«A «mall but comfortable lake boat transported us from Duluth to
Grand Marais. During much of the trip the shore was in view, and 1
always remember with amusement that when Professor MacMillan
pointed out the mouth of the Temperance River he told us 1t was so

s In litt.. November 14, 1947; omissions from the quotations given above not
indicated.
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called because the wit who christened it discovered that the usual sand
bar was missing at the mouth of the river where it flows into Lake Superior.

“On arnval at Grand Marais, we went immediately to the little clap-
board, tarpapered hotel. In those days the village appeared to have
about 100 inhabitants, and the whole surrounding territory had only a
small sprinkling of settlers, a few of them white families but most of them
Indians. Dr. Mayhew and one of his kinsmen also owned the trading
post where timber cruisers, prospectors, and occasional geologists and
other scientists like ourselves outfitted to invade the hinterland.

“The tramp up the Gunflint Trail was tough in some ways for rather
soft white-collar workers, but we enjoyed every hour of it. From the
Brule we toiled on to Hungry Jack Lake where we took our canoes and
went to South Lake, then to North Lake, and finally to Gunflint Lake on
the International Boundary, portaging where necessary. The most
striking discomfort of the trip came after we got into the Gunflint and
Saganaga Lakes area where billions of mosquitoes and gnats infested the
alr above the small islands, actually forming clouds.

“At the conclusion of our botanical explorations, we proceeded to the
town of Gunflint which was the western terminus of the even then out-
moded Port Arthur, Duluth and Western Railroad. We took train to
Fort William and Port Arthur.  We had been out about a month, sleeping
on pine boughs under the sky, so that our first night in the hotel in Port
Arthur almost suffocated Lyon and me, and we placed our bedding on the
floor of our room in order to be able to breathe and sleep.”

Obviously collecting in those days was carried out under
difficulties not unfamiliar to the camper and canoeist of today
in the same region.

It was at about this time (1897) that J. M. Holzinger collected
lower forms in Cook County (¢f. Evans, 1899). He also added
at least one important record among the higher plants—Cypri-
pedium arietinum at Gunflint Lake, not again collected in the
county. Holzinger again collected hepaties in Cook County in
1902 (¢f. Evans, 1903).

In 1906, Lyon returned to Cook County, collecting in the
vicinity of Grand Marais and there added the rare Kquisetum
scirpoides to the record.

In 1912, Professors C'. O. Rosendahl and N. L. Huff spent part
of August 1n the county, most of their collections being from the
vicinity of Kimball Creek, where they found Chrysosplenium
americanum, later collected in the county only at the Devil's
Track River by Butters and Rosendahl in 1924.

The first extensive collections from Cook County were made
by Professors I'. K. Butters and ('. O. Rosendahl early in the
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summer of 1924. It is no mere coincidence that this was the
era of the Model T Ford and that old Highway No. 1 (see
Rosendahl and Butters, 1925), from Duluth to the Canadian
border at the Pigeon River had been opened but a few years
previously and had been improved as far as Little Marais the
vear before. The area in which they collected followed the
course of the highway eastward along the shore of Lake Superior
and then swung inland back of the Grand Portage area. Several
important additions to the flora were made on this trip:—
Woodsia alpina, one of the rarest of Cook County ferns was
found at the Devil’s Track and Poplar Rivers; Poa saltuensis at
the ‘“Carribeau’” River and its variety microlepis at Mineral
Center (and not again collected in the county); Listera conval-
larioides at Mineral Center (the only record for Minnesota); and
the very local Saxifraga virginiensis at the Pigeon River.

[t was in 1927 when Dr. Butters was on a non-botanical trip
with a group of friends that his interest in the flora of the county
as such was actively kindled. He stopped in at Grand Portage
to visit his friends, Professor and Mrs. Solon H. Buck, historians
who were on a sort of busman’s holiday in this most historical of
spots in Minnesota. While there, although it was September,
Dr. Butters noted the occurrence not only of some of the special-
ties already known from “The Point” farther west at Grand
Marais, but he also found Sagina nodosa, and on a similar visit
two vears later (also in September) found Woodsia glabella and
Cryptogramma Stellert.

Mr. and Mrs. F. R. Benner, high school teachers in Minne-
apolis and former students in the Department of Botany at the
University, made an extensive collection while vacationing at
Grand Portage during July and August of 1929. Their general
collecting established a sound basis for a knowledge of that area,
and they added to the list of rarities Parnassia palustris var.
neogaea.

Dr. Rosendahl returned to Cook County in August 1929 with
P. A. Rydberg who was visiting the Herbarium of the University
while preparing his Flora of the Prairies and Plains. Rydberg
and Rosendahl collected primarily in the Grand Portage area
and added several new records to the flora of the county:—
Stellaria calycantha (typical), unknown elsewhere 1n the state;
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Crataegus Douglasii, a western hawthorn thoroughly at home in
the thickets at Grand Portage; and Empelrum atropurpureum
from Susie Island near Grand Portage.

In August 1930, Butters and Rosendahl again visited the
Grand Portage area and made a brief side trip afterwards to some
of the lakes in the Rove Slate area. The latter part of the excur-
sion was made largely on the basis of the interesting reports
which their friends Professors Grout and Schwartz of the Geology
Department were bringing back as a result of their field work in
that area. At and near Grand Portage Butters and Rosendahl
made several significant new finds:— Dryopleris spinulosa var.
dilatata on Lucille Island and at Grand Portage, the first and only
collections 1n Minnesota; Scirpus hudsonianus, Spiranthes Ro-
manzoffiana, and Viola adunca var. minor at Grand Portage;
('rataequs columbiana, var. Piper: at the site of Fort Charlotte.

Dr. Butters and his student Murray IF. Buell (now a Professor
at Rutgers University) made the Border Lakes in the Rove Slate
area their major objective in July of 1932. Here they found
still more rarities growing on the slaty cliffs and talus slopes.
They explored the Clearwater Lake cliffs especially, finding there
Woodsia scopulina (which had turned up earlier at Grand
Portage), Danthonia spicata var. pinetorum, a Poa of the laxa
group which was later to be described as P. scopulorum (Butters
and Abbe, 1947) known so far only as Cook County endemic,
Saxifraga Aizoon var. neogaea (Butters, 1944), and the exciting
Arnica chionopappa (Plate 1190-C) localized on only one talus
slope 1n Cook County and known otherwise in Minnesota from
farther west along the shore of Lake Superior where it was
later found by Professor Olga Lakela. At near-by East Bear-
skin Lake, Butters and Buell turned up the infrequent FErio-
caulon septangulare.

Etlar Nielsen, then a graduate student working on Amelan-
chier, made his first collecting trip to Cook County in September,
1932, and 1n the course of his general collecting at Clearwater
Lake found Polygonum Douglasii, not again collected in Cook
County. Nielsen made three more trips to Cook County, one
with F. Egler in June of 1933, another with W. J. Breckenridge,
now Director of the Museum of Natural History at the Uni-
versity of Minnesota, in June of 1935, and a third with Dr. J. W.
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Moore in October of the same year. On the basis of the collec-
tions of Amelanchier made on these trips, Dr. Nielsen has pub-
lished a very complete inventory of the Amelanchiers of the state.
The following were collected in Cook County for the first time
by Nielsen: A. huronensis Wieg.; A. humilis Wieg., var. compacta
Nielsen: A. mucronata Nielsen (an endemic species known only
from Clark’s Bay), A. Wiegandii Nielsen, A. canadensis (L.)
Mediec.

In June, 1936, Dr. Butters and the junior author visited Cook
County. The Border Lakes (Plate 1190-A) again recelved care-
ful attention which was rewarded by several new records for the
state as well as for the county:—Carex deflexa from Clearwater
Lake, and C. zerantica and Osmorhiza oblusa from near-by
Watab Lake. The rare Carex Backii known from only three
other localities in Minnesota was found at Watab Lake, and C.
supina (reported under its synonym C. obesa All., var. Mminor
Boott by L. H. Bailey, 1892, from South Fowl Lake on the basis
of an F. F. Wood collection) was collected at Clearwater Lake.

In July, 1937, Dr. Butters, Mrs. Abbe and the junior author
collected again along the Border Lakes and at Grand Portage.
At Mountain Lake we collected Calamagrostis purpurascens not
previously known from Minnesota, and there Mrs. Abbe found
an exceptionally limited colony of Saxifraga cernua var. lati-
bracteata also new to the state. On the dry edges of the blufts
of Watab Lake Arenaria macrophylla was discovered, and out on
Pigeon Point Deschampsia flexuosa, another “first’” for the state.
Mrs. Abbe and the junior author returned to the Grand Portage
area for a few days in August of 1937 and then found Draba
norvegica on Susie Island, a new record for the Great Lakes
basin, and just over the International Border on the north side
of Pigeon Bay (in the Thunder Bay District of Ontario) Senecto
eremophilus which has not yet been collected 1n Minnesota.
There also Mrs. Abbe found on the sun-baked cliffs a hybrid
Woodsia which Dr. Butters (1941) subsequently named W. X
Abbeae for her.

The following year (1938) Dr. Butters returned in early July
to the Rove Slate area, taking with him G. W. Burns and M. J.
Hendrickson, then graduate students in the Department; the
former is now on the staff at Ohio Weslyan University and the
latter is with the Hormel Research Foundation. At Mountain
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Lake the trio added Asplenium Trichomanes and Arabis Hol-
boellir var. retrofracta (the only record for the state). Through-
out July and into early August, Burns and Hendrickson con-
tinued collecting systematically in the Rove Slate area, making
the notable discovery at South Fowl Lake of a puzzling Oxytropis
which was in a sterile condition. At Clearwater Lake they
added Carex ormostachya, a new record for Minnesota.

Dr. Butters was much intrigued by the unknown Oxytropis
which Burns and Hendrickson had located and accompanied by
Dr. J. W. Moore made a brief trip in early July of 1939 in an
attempt to find 1t in lower. 1In this objective he was unsuccess-
ful, but as usual several new records were obtained :— Botrychium
multifidum var. intermedium at John Lake; Equisetum palustre
(apparently the European typical state), Habenaria dilatata, and
Mucrostylis unifolia, all at Grand Portage.

Dr. Butters was determined to get flowering and, if possible,
fruiting material of the unknown Ozytropis, so with this object
in mind he returned to Cook County in late June and early July,
1940, with the junior author and GG. W. Burns as companions.
This time the quest was successful and an abundance of the
endemic Ozxytropis in lower (Plate 1190-B) was obtained on the
American side of South Fowl Lake—this to be subsequently
named (). 2zodes Butters and Abbe (1943): also a well-marked
form of 1t, O. ixodes, f. ecaudata Butters and Abbe was found
on the Canadian side of North Fowl Lake. Along with the latter
were also found Carex Rossii (known in Minnesota only from
Carlton County), and Cerastium beeringianum (not yet collected
in Cook County). From the American side of North Fowl Lake
we collected Shepherdia canadensis, very uncommon in Minne-
sota; and at South Fowl Lake, Ranunculus Macounii (known
from two other localities in Minnesota). Later during this same
summer Professor Olga Lakela made at Sea Gull Lake the only
collection of Cypripedium Calceolus, var. parviflorum for the
county. In her characteristically enthusiastic and meticulous
tashion she has also collected in Cook County during 1941 and
1944, on the latter occasion making at Schroeder the only collec-
tion for the county of Potentilla gracilis var. pulcherrima.

Dr. Butters’ last summer of field work in Cook County was
from late July to mid-August, 1944, when the junior author
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again accompanied him. "The object of this trip was to check
the manuscript of the accompanying Annotated List (Section 12)
in the field and to add to it such records of weeds, aquatics, ete.,
as may have been passed over during earlier intensive searching
for the rarities of the county. We also wished to check a possible
new species of Poa at its type locality on Clearwater Lake before
publishing on it. The Poa turned out to be readily recognizable
in the field and was subsequently described as P. scopulorum
Butters and Abbe (1947), an endemic of the P. laxa group. In
addition to checking our records and adding a number of weeds,
several new records for Cook County were obtained on this
trip :—Botrychium matricariacfolium at Lima Mountain, Subu-
laria aquatica at Poplar Lake (the only collection for the state),
Elymus Wiegandii and Salix pellita (new to Minnesota) at Grand
Portage, Plantago virginica along the roadside west of Grand
Marais (new to Minnesota and curiously out of range), and 1n a
roadside ditch near Schroeder, Eleocharis mitida and Liparis
Loeselii. 1t was on this trip that we found, much to Dr. Butters’
delight, Betula pumila var. glandulifera for the first time for the
county. It is by no means a rare plant in Minnesota generally,
but in Cook County had evaded us for many years. Dr. Butters
had predicted that it would turn up when the acild Archean
eranite country was carefully searched, since it seemed to be
consistently absent from the neutral and basic country in which
we had spent most of our time previously. It was a minor
triumph for Dr. Butters when it proved indeed to be present In
quantity in the bogs of the extreme northwestern part of the
county.

There remained as botanically unexplored the western part
of the county in the general vicinity of Sawbill Lake. When
therefore John De Q. Briggs, headmaster of St. Paul Academy,
and his accomplished wife, Mrs. Marjorie W. Briggs, both ex-
cellent amateur taxonomists, offered in 1945 to collect for us at
Sawbill Lake we accepted with alacrity. We knew that they
and their son, Winslow Briggs, were most disecriminating and
successful orchid hunters, so we were not surprised, although we
were nonetheless pleased, when they came back with Pogonia
ophioglossoides and Arethusa bulbosa as new recordsfor the county;
to these they had also added Scheuchzeria palustris. On a subse-
quent trip the Briggs turned up Habenaria psycodes, another
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novelty for the county, thus continuing to add to their laurels
as orchid specialists. '

From the Department of Botany, Dr. and Mrs. Schuster, al-
though primarily concerned with Hepaticae, collected some vas-
cular plants in the summers of 1947 and 1948. Records of rarities
have been verified, and additions, such as Triglochin palustris
and Houstonia longfolia, made. Dr. and Mrs. Ownbey visited
Cook County in August of 1948 and then turned up Empetrum
nmigrum and K. atropurpureum on the Susie Islands off Grand
Portage.

While their objectives in carrying on botanical work in Cook
County did not allow their representatives time to collect appre-
ciable numbers of specimens, the Minnesota Department of
Conservation and the U. S. Forest Service should be mentioned
here as having contributed to a knowledge of the flora of the
county. ‘Through the good offices of Dr. J. B. Moyle of the
Minnesota Department of Conservation, representative collec-
tions made by field men working in Cook County have been
deposited in the Herbarium of the University of Minnesota.
And a number of collections made in Cook County by U. S. F. S.
employees have been made available by Mr. D. M. Stewart,
Pathologist in Charge of Blister Rust Control, of the Duluth
ofhce of the U. S. D. A., Division of Plant Disease Control.
Mr. Stewart himself has had extensive field experience in Cook
County 1n connection with white pine blister rust control and
has generously shared his information with us.
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